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· In .. ~the lcigitudinal shear pr6blem, the displ~cement and· 
.·· ·.· .. · .. ···.stress fields in the body under cons·i deration are such that 
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where µ·is the shear modulus of elasticity, 
. . ' 
( 1 ) 
x, y, z are the 
Cartesian coordinates and w the displacement component parallel 
.. to the z-axis. 
Following [7], if complex variable, z = x + iy, are intro-
duced, the non-vanishing stresses and displacements may be express-. , 
ed in t~rms of a single function, ~(z), which is regular through-
.. o·ut the x-y·plane, i.e., 
lx:1 - ~ Ly1 -= f I <~J 
<f,c z ) = S I< z rd i (2) 
Hence, the proble~m has been "reduced to finding the function 4>(z) 
or t(z), which satisfies the boundary conditions of the problem. · 
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The crack. geometry to be considered is a thro~gh s·emi-
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·1nfinite crack trav~li!19 with consta'nt velocity c in an infinitely _ 
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---- --:- . 
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_ to the crack as shown in Figure 1. · 
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under certain -boundary conditions with the configuratiol'I shown 
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l'~e geometry in$ plane is.shown in Figure 3. · Since the crack 
surface is free from stresses., the condition of vanishing normal 
· lderivatives of w always prevails on L. 
boundary conditions will be specified. 
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Hence, there ·results a 
mixed boundary value problem of the half plane • 
. conditions may be stated as follows: 
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analytic continuation s~ggests. 
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H~nce,all the coefficients c0 , c1 , ---, en of the polynomial are .. -l-'--~~- .. 
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, To obtatn the remaining coefficie~is, the con~ition of single-
valuedness of the displacement can be used. 
cyclic value of w to vanish, i.e., 
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Re [ f- ! ( S) d SJ = O 
This requires the· 
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where z = x + iy is the moving coordinate system. · Thus, the formula-
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, Consider the p.roblem of a semi-infinite,. through crack mov- · .·.· 
·ing with constant velocity c in an infinitely long strip of fin-. 
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The configuration in both z' plane and·· s plane are shown in 
(23) 
Figure 4. Here, w0 is a con'stant and thus. g'(t)=o. For this 
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except that the boundary conditions are altered. The crack edges· 
are sheared by concentrated forces P
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acting at a distance a 
The crack geometry to be considered is the same as Case I 
measured from the crack tip.· The conditions to be specified in 
- z• plane are 
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The geometry of the problem in both the z' and~ planes are 
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There remains only the problem of determining the constant m. 
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. . Fol lowi ~g Yoffe' [1 J, it wi 1·1 · be assumed that a crack may 
· for'k whenever the maximum circumferential shear stress is attain-;· 
ed on two· radial plane on either side bf the plan~ of the crack · · · · 
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rather than on· the plane of the crack itself. Si nee the branch-·· .. ·· 
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. ing is governed by the lcical stress fiel~ r~gardless 6f the crack 
geometry and loading conditions~ the two examples may have the 
same branching velocity. 
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